dough was incubated at 35 o C for 7 d in a glass jar, and dried in an air convection oven at 55 o C for 72 h. The dried samples were ground and stored in glass jars at room temperature until used ( Figure 1 ). All the experiments were replicated twice.
Enumeration of the microorganism
Ten grams tarhana sample was weighed aseptically and homogenized by adding physiological saline solution (90 ml). The total number of the mesophilic aerobic bacteria (TMAB) was counted on the plate count agar (PCA, Dxoid CM463, Basingstoke, UK) and incubated for 48 hour at 30 °C (Turkish Standards Institution, 1981) .
The dichloran rose bengal chloramphenicol agar (DRBCA, Dxoid CM727, Basingstoke, UK) and potato dextrose agar (PDA, Merck) were used to determine the total number of yeasts and moulds, and incubated at 25 °C for 4-5 days. Dea'k and Beuchat modified the simplified identification method (SIM) (Dea'k & Beuchat, 1996) . The SİM methods includes, the morphological examination, urea hydrolysis, the growth in cycloheximide, and the fermentation of glucose. The selected yeast isolate was transferred onto a BUY medium. Suspension was inoculated on YT Biolog plates according to the manufacturer's recommendations. Plates were incubated for 24 to 48 hours at 30 °C Biolog_software (Biolog, 2001 ) was used for identification results. Well identified strains match with a known species with high probability (95% or higher). Under 95% probable matches were analysed with the API ID32C system (bioMe´ rieux) according to manufacturer guides. Dalmau procedure that was described by Kreger van rij in 1984 was used for analysing vegetative reproduction and the formation of the mycelia or pseudomycelia (Kreger van rij 1984) . The formation of the ascospores was examined according to Van der Walt & Yarrow (1984) and Barnett et al. (2000) in sporulating media.
The lactic acid bacteria were evaluated de Man, Rogosa and Sharpe agar (MRS), and M17 agar (Merck). The plates were incubated anaerobically at 30 °C for 5 days (Harrigan & McCance, 1976) . All the plates were studied for typical colony types and morphological characteristics (U.S. Food & Drug Administration, 1998) . Gram-positive, catalase-negative isolates were accepted as most likely LAB. Isolates were identified according to Schillinger & Lucke (1987) . API 50 CHL kit was used for Carbohydrate fermentation tests according to the manufacturer guideline (BioMerieux, France). Automatic RiboPrinter  Microbial Characterization System (Dupont Qualicon) and the standard EcoRI DNA preparation kit were used for Ribotyping.
The Coliforms and Escherichia coli were enumerated on Violet Red Bile Agar (VRBA, Dxoid CM485, Basingstoke, UK). Plates were incubated for 48 hours at 37 °C. The colonies in the pink to red colour were isolated. These isolates re-cultured on Eosin Methylene Blue Agar (EMB, Dxoid CM69, Basingstoke, UK), then incubated at 48 h for 37 °C. IMVIC tests were done on the greenish metallic colonies to identify the E. coli.
Chemical analysis
Five grams tarhana sample was homogenized in 45 mL distilled water. The pH of the samples was determined by pH meter (Turkish Standards Institution, 1981) .
The moisture level of the Tarhana dough and dried Tarhana samples (0.5 g) was measured by drying the samples at 105±5 o C for 1 hour in an air oven (Turkish Standards Institution, 1981) .
Total acidity values of the Tarhana dough and dried Tarhana samples was determined titrimetric method (Turkish Standards Institution, 1981; Association of Dfficial Analytical Chemists, 1990).
The ash content was determined using Tarhana standard methods (Method TS 2282) (Turkish Standards Institution, 1981) .
The nitrogen content was determined by the Kjeldahl method. Results were expressed as percent protein on dry weight basis Dağlioğlu, 2000; Association of Dfficial Analytical Chemists, 1990 ).
The Soxhlet method was used for assessing the total ether extract (Turkish Standards Institution, 1981; Association of Dfficial Analytical Chemists, 1990) . The salt content was evaluated according to Elgun et al. (1999) . 
Results and discussion
The changes in the bacteria and yeast number in the Tarhana dough during fermentation are given in Figure 2 . At initial part of the fermentation, the number of yeast, moulds, TMAB, LAB, were found similar. The TMAB count increased rapidly within 3 days of fermentation. Probably reduction in the TMAB count at the time of fermentation was because of the rise in the acid content and also, the formation of substances such as, hydrogen peroxide, ethanol, diacetyl, carbon dioxide and bacteriocins or bacteriocin -like substances .
The LAB and yeast count increased within 5 days of the fermentation. Similar results were found in the previous studies (Erbaş et al., 2005) .
The lactic acid bacteria and yeast were responsible for the flavour and taste of Tarhana. LAB and yeast produce lactic acid, ethanol, carbon dioxide, and some organic compounds. The organic acids produced during fermentation cause the lower pH, and after the fermentation, the excess moisture is removed by drying, and thus, a natural aroma is created (Dağlioğlu, 2000) . The characteristic taste of tarhana depends on co-working of the lactic acid bacteria and yeast. Production of volatile acids and ethanol lead to acid formation. Despite the disappearing of these compounds during drying process, they provide the desired flavour of Tarhana. The yeast and lactic acid bacteria identified during fermentation are given in Table 1 . A total of 640 lactic acid bacteria and 545 yeast were isolated. From the Figure 3 . In a study similar to this study, Lazos et al. (1993) (Morcos et al., 1973;  Figure 3. Ribotyping profiles of isolates and some standards shown with DUP numbers. Tarhana, with a low pH (4.13) and low moisture content (9.55%), is a poor medium for pathogens and spoilage organisms.
At the initiating part of the fermentation, the acid content increased, the pH decreased, but during the fermentation, the increase in the acid content and the decrease in pH slowed down (Figure 4) . In this case due to the formation of organic acids with the fermentation of the carbohydrate by LAB. Similar results were found in previously studies (Lazos et al., 1993; Ibanoğlu et al., 1995) . The positive relationship between lactic acid and lactic acid bacteria during kishk fermentation was shown by Damir et al. (1992) .
The moisture of the dough decreased during the fermentation ( Figure 5 ). The moisture content of the dried Tarhana was determined to be 9.55%. At the end of the fermentation time, the crude protein, the ash and salt contents of the dried Tarhana were found to be 12.05, 5.65 and 5.65 g/100 g respectively (Table 2) . These results are similar to those reported by Dağlioğlu (2000) , Erbaş et al. (2005) and Lazos et al. (1993) . The pH of the final dried Tarhana was 4.07-4.75, the acidity 0.60-1.00%, the moisture content 8.6-11.5%, and the protein content 10.4-13.6%. The product offers possibilities as an increased nutritive value or high-protein food (Lazos et al., 1993) .
Conclusion
Based on the findings that have been obtained from this study, it can be concluded that the various species of yeast and the lactic acid bacteria occurring in Tarhana during natural fermentation (LAB) were the dominating strains. E. durans, L. plantarum, S. cerevisiae, K.marxianus and Y. lipolytica dominated the final stages of the fermentation. The cereals accumulated a considerable amount of phytic acid (myo-inositol-1, 2, 3, 4, 5, 6- , Mn +2 are interrupted by the phytates that are found in the diet (Fredlund et al., 2006) . L. plantarum produced high levels of extracellular and intracellular phytase (Sumengen et al., 2013) . The production of natural, safe and healthy food where lactic acid fermentation exerts an important biopreservative effect is paramount. LAB and its metabolites act as biopreservatives in food systems. LAB can be used in cereal food products owing to its detoxification of mycotoxins and production of phytase. Kluyveromyces marxianus and Yarrowia lipolytica, Pichia membranaefaciens, Pichia mexicana, Pichia angutsa, Debaryomyces hansenii, Candida sorboxylosa, Saccharomyces cerevisiae, Candida fluviatilis, Geotrichum terrestre were identified in the Tarhana samples during the fermentation periods in our study. K. marxianus and Y. lipolytica were isolated from all the stages of the fermentation and S. cerevisiae, K. marxianus and Y. lipolytica dominanted the final stages of it. The addition of the yeast source into the recipe or making changes in the type and amount of yoghurt, affects the micro-flora and the development of the fermentation (Dağlioğlu, 2000) . Coliforms were not found from Tarhana samples during the fermentation periods. Consequently, this result indicates that there was no contamination from the raw materials and environment. Mould growth was not observed in any samples.
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